Regeneration of native bacteriorhodopsin structure following acetylation of epsilon-amino groups of Lys-30, -40, and -41.
The chymotryptic fragment of bacteriorhodopsin, C-2 (residues 1-71), has been acetylated completely at its three lysines (residues 30, 40, and 41) by treatment with acetic anhydride. The triacetylated C-2 fragment is able to reassociate with fragment C-1 (residues 72-248) and the complex binds all-trans-retinal to form a native bacteriorhodopsin-like chromophore, which is essentially identical with that formed from fragments C-2 and C-1. Further, the kinetics and pH dependence of chromophore regeneration and the proton pumping of the reconstituted triacetylated C-2 and C-1 complex are indistinguishable from that of the unmodified C-2 and C-1 complex. However, the extent of regeneration of the chromophore from triacetylated C-2 and C-1 is less than that from fragments C-2 and C-1, suggesting that the acetylated C-2 fragment is less stable than unacetylated C-2 in the reconstitution medium. We conclude that the amino groups in Lys-30, -40, and -41 do not contribute to the stabilization of the folded bacteriorhodopsin structure and are not required for proton translocation.